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Abstract 

The objective of this research was to compare the quality and quantity of teacher 
and student interaction in an on-line versus face-to-face learning environment. A 
Master's level course on nursing theories was taught by the same professor by 
both methods. Transcripts of the face-to-face class and on-line postings were 
analyzed to identify professor behaviors and also to rate the levels of student 
responses using the Gunawardena, Lowe and Anderson (1997) Analysis Model 
for Social Construction of Knowledge. Categories of teacher behaviors were 
identified and frequencies calculated in each course. While numbers of 
interventions were different, the professor showed similar facilitation behaviors 
in both environments. Student participations were counted and rated using the 
five major phases of the model. While most student interactions reflected the 
lower levels of the model, some students in each delivery context demonstrated 
higher levels of knowledge construction. Students experiencing each delivery 
method were successful in the course and mastered complex, abstract concepts. 

Resume 


L'objectif de cette etude etait de comparer la qualite et le nombre des interactions 
enseignante-etudiants dans un environnement en ligne et dans un environnement 
en face a face. Un cours de niveau maitrise sur les theories en sciences infirmieres 
a ete donne par la meme enseignante selon les deux modes. Des transcriptions des 
echanges en classe et en ligne ont ete analysees pour identifier les comportements 
de la professeure et pour evaluer les niveaux de reponse des etudiants a partir du 
« Analysis Model for Social Construction of Knowledge » de Gunawardena, Lowe 
et Anderson (1997). Des categories de comportements de I'enseignante ont ete 
identifiees et des frequences calculees pour chaque mode de prestation du cours. 
Alors que le nombre d'interventions etait different, la professeure a montre des 
comportements facilitateurs similaires dans les deux environnements. La 
participation etudiante a ete comptee et evaluee selon les cinq niveaux du modele 
d'analyse. Bien que la plupart des interactions etudiantes se situaient aux niveaux 
inferieurs du modele d'analyse, quelques etudiants dans chacun des 
envirmnements demontraient des niveaux plus eleves de construction de 
connaissance. Des etudiants de chacun des deux modes de prestation ont reussi le 
cours et ont maitrise des concepts abstraits complexes. 
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Introduction 

Teaching abstract concepts at the graduate level can be a challenge to any 
professor, especially when the students are professionals whose pracfice 
experience has led fhem fo focus on concrefe clinical problems rafher fhan 
fhe philosophical foundations of fhe profession. The on-line learning 
environment adds to the difficulty of fhe professor's fask because sfudents 
are expected to delve into the abstract and complex issues related to the 
theoretical basis of a profession wifhouf fhe sponfaneous give and fake of 
fhe face-fo-face seminar. The face-fo-face environmenf allows fhe 
professor fo inferpref non-verbal sfudenf communication and idenfify 
puzzling and problematic areas of learning. In asynchronous discussion 
of absfracf concepfs, if may be difficulf for sfudenfs to reach the higher 
levels of consfruction of knowledge individually and as a group since fhe 
teacher is not able to provide immediate feedback fo sfudenfs as fhey 
grapple wifh difficulf concepfs. 

Our nursing Masfer's program offers courses in bofh on-line and face- 
to-face formats. The same professor was assigned fo feach Advanced 
Nursing Theory by bofh delivery mefhods. She was infrigued by fhe 
challenge of helping disfance sfudenfs masfer fhe concepfual maferial 
fhaf mosf sfudenfs sfruggle wifh in a fradifional classroom. Subsequenfly, 
she joined colleagues who were inferesfed in examining fhe use of 
technology in education to compare what happened in the face-to-face 
and on-line environmenfs. The parallel offering of fhe same course in fwo 
learning environmenfs in ofherwise similar circumsfances provided an 
opporfunify fo examine how fhe e-learning environmenf affecfs feacher- 
sfudent and sfudenf-sfudenf inferacfion and fhe abilify of sfudenfs fo 
reach fhe required levels of absfract comprehension of complex concepts. 
The nature of the course and the difficulty that students have experienced 
over the years in relating to and mastering the content makes it 
particularly important to examine the implications of a new learning 
environmenf for professor behaviors and sfudent learning. The goal of the 
study was to compare the quality and quantity of professor-studenf and 
sfudenf-sfudenf inferacfion in bofh delivery methods. We examined the 
role of fhe professor in fhe fwo environmenfs, and the frequency and 
confenf of sfudenf parficipafion in order fo idenfify whefher behavior 
pafferns and consfruction of knowledge varied by delivery mode and 
whefher sfudenfs exhibifed similar levels of comprehension of fhe 
complex subjecf maffer addressed by fhe course. Social construction of 
knowledge was chosen as the appropriate theoretical base for examining 
sfudenf participation because it considers that though interaction of 
learners wifh each ofher, with the facilitator and with the content, based 
on previous learning and experience, new understandings are developed 
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(Peters, 2000; Prawat & Floden, 1994; von Glaserfeld,1993; Vygotsky, 
1978). 


The Course 

Advanced Nursing Theory is a graduate level course in the Masters of 
Nursing Science program that most students take early in the program. 
The goal of fhe course is to introduce students to the philosophies and 
theories that currently guide nursing knowledge development. It requires 
students to link and apply abstract concepts to discussions of nursing 
knowledge and praxis. While all sfudents have a baccalaureate degree in 
nursing and most have taken a course in nursing theory as 
undergraduates, the level of conceptualizafion and absfraction expecfed 
in fhis course is considerably higher than the undergraduate expectations. 
Most of fhe sfudenfs had been in practice as Regisfered Nurses for af leasf 
two years, and might not have used much abstract conceptualization in 
their day-to-day clinical practice. However, they brought considerable 
professional experience fo fhe discourse. 

The professor fook a social consfrucfive approach fo knowledge 
developmenf in bofh confexfs (Pefers, 2000). Sfudenfs af fhis level bring 
considerable personal and professional experience fo fheir learning. The 
professor's approach, in both the face-to-face and on-line environments 
was to provide facilitation and guidance, encouraging students to interact 
with her, their fellow sfudenfs, and the readings to construct their own 
meanings and identify applicafions fo fheir professional practice. 

The course was organized into weekly discussion topics with required 
readings. In the face-to-face course, fhe sfudents met with the professor 
for a weekly three-hour class. The expectation was they would come to 
class having read the assigned readings. During class, the professor 
would present mini-lectures with PowerPoint slides at intervals, after 
which there would be opportunities for discussion. Sfudenfs were 
expecfed fo inferact and debafe wifh each ofher and the professor, 
bringing fheir readings and experience fo bear on creafing meaningful 
undersfanding of how the concepts under consideration applied to their 
practice environments. In the on-line course, students had the same 
readings and the professor starfed off the weekly discussions with 
questions and comments, but did not present any preliminary didactic 
material. Students interacted through on-line, asynchronous discussion 
boards. They were expected to interact with their peers and the professor, 
basing discussion on fhe reading material, to develop a better 
understanding of fhe confent and ifs application. There was a mark in fhe 
course for parficipafion. 
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There was a maximum of 20 students in each class. Topics included 
nursing epistemology and ontology, knowledge development and 
analysis, types and levels of theory, concepts and concept development, 
theory development, post-modernism, theory analysis and evaluation, 
truth, and praxis. 

Assignments for both versions of the course included short papers 
examining specific topics previously discussed in the course. A final 
paper was the analysis of a concept selected by the student, relevant to 
nursing and the course. In both courses, the professor gave extensive 
feedback on the assignments and met, in person or by telephone, with 
students who were struggling to achieve the level of comprehension and 
analysis expected in the course. 

Research Objective 

The objective of the research was to assess the quantity and quality of 
teacher-student interaction in a graduate course delivered by the same 
teacher via face-to-face or on-line methods. More specifically, the study 
sought to examine the role of the professor in facilitating discussion in the 
two environments and analyze the frequency and content of student 
participation in the two delivery modes. 

Literature Review 

A number of researchers have examined critical thinking as reflected in 
on-line discussions (Bullen, 1998; Gunawardena, Lowe & Anderson, 1997; 
Henri, 1992; Kanuka & Anderson, 1998). In addition, there is considerable 
literature comparing distance education and face-to-face offerings, 
mainly based on student success in evaluation measures, student 
attitudes, or overall student satisfaction (Merisotis & Phipps, 1999). 
However, there is a dearth of literature analysing and comparing the 
content of face-to-face and on-line course discussion or direct 
comparisons of the same course offered by face-to-face and on-line 
methods. Ryan, Carlton & Ali (1999) examined Master's level nursing 
students' perceptions of face-to-face and on-line experiences in a course 
that included both delivery methods and reported students rated 
classroom methods significantly higher on content, interaction 
participation, faculty preparation, and communication. Technical skills 
were rated higher for the web-based portion. Critical thinking and time 
for assignments were not rated as significantly different. 

Analysis of on-line courses and assessment of the level of discourse 
through content analysis of contributions of participants to on-line 
discussions has been common since the beginning of on-line discussions 
in the 1980s. There have been concerns about the cognitive levels and 
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types of interpersonal interaction achieved in on-line discussion, since the 
typical interactions of the face-to-face environment are modified by the 
technology (Lapointe & Gunawardena, 2004; Lee & Busch, 2005; Marra, 
Moore & Klimczak, 2004; Murphy, Mahoney, Chen, Mendoza-Diaz & 
Yang, 2005). 

According to constructivist learning theories, how we construct 
knowledge depends on what we already know and the kinds of 
experiences we have had (Kanuka & Anderson, 1998; Vygotsky, 1978). In 
addition, collaborative learning is central to constructivist learning (Maor, 
2003; Schellens & Valcke, 2006). Social constructivism is a useful 
approach to the analysis of on-line behavior, since the mutual 
construction of knowledge in a virtual group is a desired outcome that 
can be assessed through analysis of transcripts. This construction of 
knowledge and appreciation of its application to the real world is 
particularly useful as an approach to looking at mastery of the content in 
a nursing theory course that seeks to give participants a foundation on 
which to build their future practice. Use of a framework like social 
constructivism allows the distance educator to assess the efficacy of on- 
line discourse to alter and enhance the understanding of the participants 
(Gunawardena, Lowe, & Anderson, 1997). While there has been much 
content analysis of transcripts of on-line discourse, little systematic 
comparison of on-line and face-to-face course interactions was found in 
the literature. 


Methods 

Funding was obtained from a Teaching /Learning grants program at the 
university and ethical approval was obtained from the university's ethics 
review board. Students were then invited to participate in the study. On- 
line students were asked to give permission for analysis of their postings. 
Postings of those who refused or did not respond were removed from the 
transcripts. Face-to-face students were asked to give permission for audio 
tape recording and transcription of classes. A research assistant, who was 
the only person who knew which students had given permission, taped 
and transcribed each class, omitting the contributions of those students 
who had not given consent. Transcripts of nine classes where new 
material was presented and discussed were analyzed for both professor 
and student behaviors. 

Professor Behaviors 

We were unable to find a published rating scale for professor behaviors at 
this level; therefore, we conducted a content analysis to identify common 
behaviors of the professor. The researchers separately coded professor 
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contributions to the discussions and each identified categories of 
professor behavior. The cafegory titles were negotiated among the group 
and inter-rater reliability was assessed based on assignment of fhe same 
behavior codes to the same messages in the transcripts (see Table 1). 
Professor behaviors were coded and fhen tallied. Word counts were used 
to determine the percentage of fotal contributions to each class that were 
made by the professor. While fhe counfs and behaviors did nof explicifly 
look af construcfivisf infervenfions, fhey did indicate a facilitative style 
that could promote student knowledge construction. 

Student Behaviors 

Gunawardena et al. (1997) have developed a tool, the Interaction Analysis 
Model, based on social construction theory for analyzing social 
consfrucfion of knowledge where franscripfs of course processes are 
available. In analyzing sfudenf behaviors, we read each posting and 
transcripf in sequence and applied fhe Gunawardena ef al. phase or 
phases fhaf applied fo fhe segmenf being analyzed. The unif of analysis 
was considered fo be fhe illocutionary unif (or complete message 
contained in the passage) (Rourke, Anderson, Garrison & Archer, 1999; 
Schellens & Valke, 2006). Individual sentence analysis proved too small a 
unit to enable a comprehensive understanding of the theoretical 
constructs in the model. As pointed out by Schellens & Valke, the 
advantage of using fhe complefe message was that it was the division 
selected by the participant. Each student /professor message, whefher if 
was a posfing in fhe on-line course or a commenf in fhe face-fo-face class 
was analyzed for fhe phases of learning as outlined by Gunawardena et 
al. (1997). In some cases we coded multiple sentences or paragraphs with 
a single phase code. However, many postings contained multiple 
paragraphs and addressed several topics. Therefore, we offen assigned 
fwo or more phase codes fo fhe same posfing or franscripf enfry. Messages 
also had to be considered in the context of the broader discussion since 
social construction of knowledge requires building from one inferacfion 
to the next. For example, discovery and exploration of dissonance 
requires an initial sfafemenf fhaf raises disagreemenf. Each franscripf was 
coded by two researchers to ensure inter-rater reliability. Differences in 
coding were discussed and negofiafed among the researchers until 
agreement was reached. 

The nine transcripts of each course were coded to assess each student's 
learning progress. Knowledge construction was identified by fhe 
researchers as an appropriate criterion for assessing fhe sfudenf s abilify 
to think conceptually and at the highest levels. The Model (Gunawardena 
et al. 1997) was based on a study to develop interaction analysis 
techniques that would reflect whether participant contributions to on-line 
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discussions indicated social construction of knowledge. It has five major 
phases: 1) sharing /comparing information; 2) discovery and exploration 
of dissonance; 3) negotiation of meaning and/or co-construction of 
knowledge; 4) testing and modification of the proposed synthesis or co- 
construction and; 5) phrasing of agreement, statement(s), and 
applications of the newly constructed meaning. Each phase also has 
several sub-phases that could be used for coding statements. However, 
since inter-rater reliability was strongest for the five major phases, only 
this level of analysis is reported in this study. 

In order for students to demonstrate optimum learning in the course, 
it was felt that they should contribute at the higher levels of 
constructivism as they progressed through the semester. In addition to the 
qualitative analyses of the professor and student contributions to the 
courses, word counts and numbers of contributions were tallied to see if 
on-line participants demonstrated different levels and frequency of 
participation. The number of times students demonstrated each level of 
knowledge construction was also recorded. While reductionist, the 
strategy of counting participant contributions in general and those at each 
phase of construction allowed comparison of qualitative and quantitative 
differences in discussion occurring in the two delivery methods. 

Findings 


Demographics 

The professor was an experienced educator with a PhD in nursing who 
had taught the face-to-face course for seven years. However, she was new 
to the on-line environment. Eighteen face-to-face students and 10 on-line 
students agreed to participate in the study. There were 27 females and 
one male; 22 part time and six full time students. Median age for the 
group was 39 years (37 for face-to-face and 42 for distance students). 
Their median working experience was 16.5 years. Twenty-one of the 28 
students were in their first year of the program; 16 students had taken at 
least one Master's level course previously. Eighteen students had taken at 
least one baccalaureate level Philosophy course. Eleven, (6 face-to-face 
and 5 on-line) students, had taken an on-line course previously. 

Word Counts 

The professor contributed 71,353 words to the face-to-face course, or 70% 
of the words in class. New topics or concepts were introduced by the 
professor in short introductory lectures which account for many of the 
words. In the on-line course, the professor only contributed 13,207 words 
or 22% of the posted words. The types of contributions for professor 
behaviors fell into four major categories: Giving Information, Questioning, 



122 


TEACHER AND STUDENT BEHAVIOURS 


Affirming, and Blocking. Within Giving Information, there were 
subcategories of explaining, stating a position, restating a position, directing 
what happened in class or on-line for the topic under discussion, and 
thinking aloud. Questioning had two subcategories — clarifying what the 
previous speaker had said and stimulating participants to take an idea 
further. Affirming behaviors included the two sub-categories of praising 
parficipanfs or agreeing wifh fhem. Blocking was idenfified only in fhe 
face-fo-face class when fhe professor cuf off a sfudenf's contribution. See 
Table 1 for frequencies of fhese behaviors. 

Word counfs among studenf confributions varied widely. In fhe face- 
fo-face class, the maximum number of words confribufed by a single 
student was 8,252 and the minimum was 159 words. On-line students 
had more of fhe "air time" in the course, with the professor only 
confribufing 22% of fhe words, buf fhey also fended fo have higher word 
counfs fhan fhe face-fo-face studenfs. The maximum number of words 
on-line was 8,286, while fhe minimum was 1,034. 

Qualitative Analyses 

In both delivery methods, students demonstrated all five levels of 
knowledge consfruction. Examples of fheir demonsfrafion of the five 
phases of Gunawardena et al.'s (1997) model are provided in the 
following paragraphs. Nofe thaf ouf of confexf, if may be difficulf fo 


Table 1 . Categories of Professor Behaviors 


Category 

*Face-to-Face 
(n = 841 codes) 

On-Line 
(n = 239 codes) 

Giving Information: 

Explaining 

23.6% 

17.6% 

Stating Position 

9.9% 

15.9% 

Restating Position 

7.6% 

4.1% 

Directing 

9.9% 

13.8% 

Thinking Aloud 

3.0% 

1.3% 

Questioning 

Clarifying 

11.1% 

8.8% 

Stimulating 

17.6% 

22.6% 

Affirming 

Praising 

6.1% 

11.7% 

Agreeing 

7.8% 

4.6% 

Blocking 

3.4% 

0% 


* Face-to-face = 18 students: on-line = 10 students 
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assess the level of a statement, but as part of an ongoing dialogue, it 
became clear that the students' intent was to propose, test, or reach 
agreement with others on the understanding of the issue under 
discussion. Therefore the last statement in a conversation, whether face- 
to-face or on-line, may demonstrate building on previous contributions 
by that student and others to reach that particular level of discourse. 

Phase 1. Sharing /comparing of information: "I agree that measuring 
nursing practice using such time-sensitive tools as GRASP is time 
consuming and does not reflect all that the nurse does during her day" 

Phase 2. Discovery and exploration of dissonance or inconsistency 
among ideas, concepts or statements: 

"I really cannot agree that the concept of health is ambiguous. Health, 
as a concept seems pretty concrete." 

"Do we have to label ownership to knowledge? Do we have to say this 
is nursing knowledge, this is medical knowledge, this is ...?" 

Phase 3. Negotiation of meaning/ co-construction of knowledge: 

"I reflect back on my journey in theory over the past few weeks, some 
things I see differently, some not, and some I am still on the fence about. 
I think that theory guides all practice irregardless of level of nursing." 

Phase 4. Testing and modification of proposed synthesis or co- 
construction: 

"Practice, as in nursing practice, relates to how we do things at the 
bedside. Praxis, as in nursing praxis, relates to why we do things at the 
bedside, and then the task is executed. I also want to say that practice and 
praxis go hand in hand, because in order to have praxis, one must have a 
particular practice. But on the flip side, a nurse may practice nursing but 
not realize or understand why they are doing what they are doing." 

Phase 5. Agreement statement(s) / applications of newly-constructed 
meaning: 

"In my view, the art and science of nursing are not dichotomous 
entities. The art must be informed by and legitimized through science." 
All levels of knowledge construction were demonstrated in both groups, 
with Phase 1 being the most common and Phase 5 rarely achieved, and 
not by all students This was expected, since in the constructivist 
paradigm, participants must state positions and counter-arguments in 
order to identify varying points of view and eventually co-construct a 
new meaning (Gunawardena et al., 1997). This co-construction occurred 
in both course environments. See Table 2 for frequency of codes recorded 
in each course delivery mode for each of the phases. 
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Table 2. Phases of Student Knowledge Construction In Face-to-Face and On-Line 
Environments 


Face-to-Face On-Line 

Phases Total = 724 codes Total = 420 codes 


1 . Sharing/comparing 


Information 

53.5% 

64.8% 

2. Discovery and exploration 
of dissonance 

21.2% 

19.5% 

3. Negotiation of meaning and/or 
co-construction of knowledge 

18.1% 

10.5% 

4. Testing and modification of 
the proposed synthesis or co-construction 

6.4% 

4.0% 

5. Phrasing of agreement statement(s) 
and applications of the newly 
constructed meaning 

0.9% 

1.2% 


Discussion 

while there were differences between the two teaching /learning 
environments, there were many similarities. Word counts and identifying 
numbers of inferacfions af each phase of knowledge consfruction do nof 
truly reflect the personal learning that has occurred. However, they do 
provide a means of sfrucfuring the comparison of interactions that occur 
in what may be perceived as very different discussion contexts (face-to- 
face vs. computer conferencing, synchronous vs. asynchronous). Some 
sfudenfs in bofh groups demonstrafed achievemenf of the higher levels of 
knowledge consfruction in fhe course discussions. Bofh environments 
allowed students to reach the higher levels. It can be argued that on-line 
students were not hampered despite lacking the spontaneous exchanges 
of fhe face-to-face environmenf and fhe professor's rapid recognition of 
sfudent difficulfy in comprehending the material.. These students 
demonstrated that they could enhance their understanding of absfracf 
concepfs through on-line discussion as well as through face-to-face 
inferacfion. 

In bofh environmenfs, some sfudenfs never reached the higher levels 
of discourse and pafterns of inferacfion varied widely. Dafa fhaf would 
have been useful for identifying the impact of student behaviors in 
discussion on ability to demonstrate the desired outcomes of fhe course 
would have been grades thaf sfudenfs received for fheir assignmenfs in 
the course. During analysis of class franscripts, the researchers realized 
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that students demonstrated their understanding most completely in the 
written work used for evaluation. We did not ask for permission to access 
information about student grades, and the assignments had been 
returned to the students and therefore we did not have a complete picture 
of whether demonstrating higher levels of knowledge construction in 
class was reflected in better analyses in papers and higher grades. 

The teacher's interactions in the on-line course evolved to adopt the 
role of facilitator of discussion, de-emphasizing her role of content 
delivery. However, much of her time in the face-to-face context was spent 
on facilitating. In the facilitation role, she displayed similar behaviors in 
both learning environments. On-line, she continued to use many of the 
teaching and interaction approaches that had proven effective in the face- 
to-face environment. 

Students in the two delivery contexts interacted differently with the 
sources of course content. In the face-to-face section, the students waited 
until the professor had introduced a topic and then interacted with the 
professor and each other, incorporating the readings. The primary source 
of discussion material for the on-line students was the readings assigned 
to the topic. They then initiated discussion with each other and the 
professor. Thus, in the on-line environment, the professor played a 
smaller role in the initial transmission of material, although her 
intervention in both milieus helped students in their mutual construction 
of meanings. 


Conclusion 

While there were some differences in teacher behaviors and student 
interaction patterns in the two delivery methods, there were more 
commonalities than differences. The professor was more active (as 
identified by word counts) in the face-to-face class, however, the types of 
interactions with students were similar in both contexts. In addition, 
students in the face-to-face course interacted mainly with the professor 
and to a lesser extent with other students while most student on-line 
discussions were directed towards other students. It would appear 
therefore, that on-line students relied more on the course readings and 
each other than the professor to meet learning objectives. Strategies could 
be developed to enhance student-student interaction, whatever the 
delivery method. Such strategies might include in-class debates, and 
structured opportunities for students to respond to each other's ideas and 
questions. 

Some students never reached the higher levels of knowledge 
construction, regardless of delivery method. Constmction of meaning is 
not a linear process and is not limited to one course but should occur over 
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the entire program of study. However, teaching strategies used in either 
environment should be tailored to target and then challenge those 
students identified as less able fo reach higher levels of knowledge 
consfrucfion. Such sfrafegies mighf include providing readings fhat 
presenf opposing views of topics and requiring sfudenfs fo supporf a 
particular poinf of view. 

Despife the professor's concerns fhaf if mighf be more difficulf fo work 
wifh disfance sfudenfs to facilitate comprehension of complex absfracf 
concepfs, mosf sfudenfs were able fo achieve higher levels of knowledge 
consfrucfion and fhus meef fhe course requiremenfs. If is challenging to 
help students master abstract conceptual material, however, they were 
able to do this equally effectively in both the on-line and face-to-face 
learning environmenfs. 
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